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Here (u,v,w) are velocity components in axial, radial, and azimuthal, (x,r, cb), directions; p,p, and E are density, pressure, and total energy, with E= e, + 0.5 (u 2 + v 2 + w 2), where e i is the specific internal energy. The perfect gas relations are p= (7-l)pe_. The flow is assumed laminar and the molecular viscosity # is evaluated by Sutherland's formula. 
Time-Split Numerical Technique
Note that adding a term ptan0 i in Qt and subtracting it in Q_ is for convenience in the derivation of Eq. (4). In the L_, operator, Eq. (4) is solved for v' and p by the method of characteristics and then Eq. (2) is integrated in time from t to t+At by the conventional predictor-corrector scheme with v" and p as known values at t + ½At.
To compute the effect of the viscous terms in the inner region, Eq. (3)can be rewritten as
where
-(l/pr)o_
and with experimental measurements of surface pressure for three incident angles: o<= 0, 1, and 4 deg. The agreement is very good. Also shown in Fig. 5a are the inviscid solutions for a sharp cone, two-dimensional wedge, and cylinder-flare, respectively.
In Fig. 5b , two meridian angles, ¢=0 and 180 deg, and in Fig. 5c , three meridian angles _=0, 90, and 180 deg, are shown. The inviscid solutions shown in Fig. 5c were calculated by adding a 30 deg cone in front of the cylinder and are presented to indicate the viscous effects at two meridian angles, _ = 0 and 180 deg.
Note that, at an angle of attack, the "effective" flare angle is larger on the windward and smaller on the leeward. If there (Fig. 5b) near the streamwise separation point on the lee side, which causes a small negative normal force distribution in front of the flare (Fig. 6a) Figure  11 shows plots of static pressure fields on (r-_) planes at two x locations and Fig. 12 shows those on (x-r) planes at three meridian angles: 4_--0, 90, and 180 deg. At _ = 90 and 180 deg (Figs. 12b and  12c) The results show that the crossflow: 1) effectively transfers low or negative momentum fluid to the leeward; 2) causes small separation on the windward and large separation on the leeward; 3) leads to a sharp pressure rise on the windward, and a smooth turning of streamlines and a gradual pressure rise on the leeward; and 4) results in a peak in the normal force distribution near the cylinder-flare juncture, and a pair of vortices on the leeward.
